The processing of a cathepsin L precursor in vitro.
Subcultured rat fibroblasts secreted a cathepsin L precursor when maintained for 24 h in serum-free medium containing 20 mM ammonium ions. The precursor was identified by immunoblotting after sodium dodecyl sulfate-polyacrylamide gel electrophoresis using polyclonal antibodies to cathepsin L. The molecular mass of the precursor was found to be approximately 39 kDa, which confirms the result originally reported by Y. Nishimura et al. (1988, Arch. Biochem. Biophys. 263, 107-116). Treatment of the precursor containing medium with cathepsin D at pH values ranging from 3.5 to 5.5 caused a limited cleavage of the precursor molecule. The resultant polypeptides are an unstable intermediate form with Mr 35,000 and a stable single chain form of cathepsin L showing a Mr about 32,500. The cathepsin D-mediated conversion was strongly accelerated by Hg2+ ions. A further proteolytic cleavage of the 32.5-kDa polypeptide has not been observed. The enzymatic activity toward Z-Phe-Arg-NHMec at pH 5.5 increased during the conversion, indicating that active cathepsin L was formed from an inactive precursor molecule.